I. Introduction
E-commerce is rapidly growing. In the early 2000s, the size of Korea's B2C e-commerce market was less than 10 trillion KRW. By 2016, it had exceeded 60 trillion KRW. In 2016 Korea, the total B2C exports increased by more than 80%, reaching 2.3 trillion KRW. As consumers are shifting toward e-commerce, they enjoy a wider variety of goods and services at better prices from domestic as well as foreign markets. Gains from e-commerce are clear as documented by several scholars including Brynjolffson et al. (2003 Brynjolffson et al. ( , 2012 , Goolsbee and Klenow (2006) , and recently, Einav et al. (2017) .
What is unclear about e-commerce, and has been rarely asked from the perspective of international trade and employment, is whether e-commerce activity substitutes or complements trade in goods, and whether it creates or destroys jobs. This report provides evidence on the relationship between e-commerce and trade in goods and on the relationship between e-commerce and jobs given data in Korea.
II. E-commerce and Trade
In the existing literature on the internet and However, we point out that internet access is not sufficient, but necessary for e-commerce activity. Unlike the previous papers aforementioned, we avoid to use a variable for internet access but construct a variable measuring ecommerce activity in order to examine the impact of e-commerce on international trade. Due to the limitation for trade data, we only focus on trade in goods.
1). Model and Data
The main specification is as follows.
where Y kij is country i′s export to country j Table 1 summarizes the relationship between digital intensity and international trade from equation (1). We report that the higher the digital intensity, the greater the total export. Further, the higher the digital intensity, the larger average value of export as well as number of products. Our results remain robust regardless of digital intensity measures. In short, ecommerce has a positive impact on exports in goods.
III. E-commerce and Jobs
The neoclassical theory of labor demand teaches us that the effects of e-commerce on employment are ambiguous because it generates not only scale effects but also substitution effects. Given output level, e-commerce exerts a positive employment effect arising from market expansion. At the same time, ecommerce generates a negative employment effect due to labor-capital substitution. In theory, e-commerce activity has two competing forces in employment effects. Empirical evidence on e-commerce and employment growth is also mixed. While USITC (2013) shows that e-commerce increases employment growth by 1-2%, Biagi and Falk (2017) report that e-commerce is neutral to employment growth.
This report studies the relationship between ecommerce and employment at industry-level and firm-level. Unlike previous papers, we conduct empirical analysis on digital intensity and job creation as well as destruction in addition to job growth rates at industry-level. Further, we attempt to identify systematic differences between e-commerce and non-ecommerce firms in terms of employment.
Trade, Jobs, and E-commerce: Evidence in Korea 1). Industry-level
The main specification for regression at industry-level is simple. As a dependent variable we consider job growth, job creation, and job destruction rates. To build variables for job creation and destruction rates, we refer to Davis and Haltiwanger (1992) . As an independent variable we use digital intensity measures as described in Section II. At this turn, variables for digital intensity are constructed at the three-digit KSIC. Using data from the Korea Census 2010 and National Business Survey, we do the OLS and quantile regression analysis in both manufacturing and services industries.
In manufacturing industries, we report that digital intensity has no particular relationship with job growth, creation, and destruction rates in both the OLS and quantile regression. We interpret this result as an indication that ecommerce is neutral to employment growth and job creation/destruction rates in Korean manufacturing industries. In services, we find a positive relationship between digital intensity and employment growth/job creation rates. In Table 2 , the second column shows that digital intensity relates positively on average to both job growth and job creation rates regardless of digital intensity measures. The third to seventh columns in Table 2 provide further with estimates at quantiles (q=.1, .25, .5, .75, .9) of the job growth/job creation distribution in services. The estimates show that digital intensity relates positively to job growth/job creation rates at the median and upper distribution.
Lastly, no relationship is found between digital intensity and job destruction in services industries as in manufacture.
2) Firm-level
At firm-level, we attempt to identify systematic differences between e-commerce and none-commerce firms in terms of employment. In a usual regression setting, we encounter endogeneity issues arising from the e-commerce variable, as the dummy for e-commerce status is not independent of error term.
In order to relieve endogeneity from ecommerce, we adopt the propensity score matching (PSM) technique. First, we calculate propensity scores by logit model. Next, we use a matching algorithm based on the estimated propensity scores from logit. After the matching process, we obtain a best match for each ecommerce firms from non-e-commerce firms. Table 3 summarizes the difference of employment between e-commerce and non-ecommerce firms before and after the matching technique. Differences are positive, suggesting that e-commerce firms have on average higher employment (in terms of total as well as permanent workers) than non-e-commerce ones in manufacturing and services industries but not in agriculture. Further, we find that e-commerce firms also have on average higher total compensation than non-e-commerce ones. It is interesting, however, that compensation per capita at ecommerce firms is largely equal to or lower than that in non-e-commerce ones. This result implies that the increase in total labor compensation at e-commerce firms is mainly driven by increases in employment.
V. Concluding Remarks
This report mainly explores the substitutability/complementarity between e-commerce activity and trade-in-goods/jobs. Although there is a possibility that e-commerce activity could substitute trade in goods and jobs, we found no such evidence in Korea. In other words, the data in Korea shows that e-commerce activity relates positively to trade in goods. At industry-level, e-commerce activity is positively related (at least, neutral depending on industries) to job growth and creation. At firm-level, e-commerce firms hire more workers than non-e-commerce ones.
A caveat in interpreting the evidence we found is that the complementarity between ecommerce and trade/jobs can become stronger or weaker as e-commerce activity continues to grow in the future.
Nonetheless, a lesson from the evidence we found is that new policies relating to ecommerce should be formulated in connection with trade and jobs. For e-commerce and trade, we suggest that the government encourage firms (small-and-medium-sized firms in particular) to engage actively in cross-border ecommerce export, while it make efforts to streamline customs clearance processes for ecommerce to lower trade barriers. For ecommerce and jobs, we emphasize the role of labor market polices with vocational training and retraining programs due to labor market reallocation arising from e-commerce.
